Abstract. Reflectance spectra of manganese-rich olivines were examined to determine which spectral features allow these minerals to be distinguished from forsteritic-fayalitic olivines 
The reflectance spectra of the two Mn-rich olivines, tephroite and knebelite, (Figure 1 
Effect of Mn on Fe z+ Spin Forbidden Bands
A number of minor absorption bands have been detected in the visible wavelength region of olivine transmission spectra and attributed to Fe 2+ spin-forbidden transitions [e.g., Burns, 1970] .
The wavelength positions of the bands attributed to this mechanism by various investigators are provided in Table 2 . These values have been provided uncritically, and it should be noted that the assignments of some of these bands are somewhat contentious [e.g., Vaughan and Burns, 1977] . King and Ridley [1987] suggested that the absence of these bands could be used to distinguish manganese-rich from iron-rich olivines.
Comparisons of the reflectance spectra of different size fractions of various olivines suggests that this may be an oversimplification. The reflectance spectra presented by King and Ridley [1987] show that these absorption features are most prominent in the larger grain size fractions and may be nearly undetectable in powdered samples which have been sieved to < 60 Jam. This effect is apparent in the visible region reflectance spectra of Forsteritel (Figure 5 ), a typical low manganese, forsteritic olivine (Table 1) 
Conclusions
When a number of spectral features are taken together, they can be used to distinguish manganese-rich from manganese-poor olivines from reflectance spectra. Mn-rich olivine spectra will be of two types. Those These results indicate that manganese-rich olivines are spectrally distinct from forsteritic-fayalitic olivines and that visible and near-infrared reflectance spectra can be used to detect their presence on planetary surfaces.
